, have the opportunity to practice clinical skills with simulated patients during formative sessions in preparation for clerkships. These sessions are given in two formats: 1) direct observation of an encounter followed by verbal feedback (direct feedback) and 2) subsequent review of the videotaped encounter by both student and supervisor (video-based feedback). The aim of the study was to evaluate whether content and process of feedback differed between both formats. Methods: In 2013, all second-and third-year medical students and clinical supervisors involved in formative sessions were asked to take part in the study. A sample of audiotaped feedback sessions involving supervisors who gave feedback in both formats were analyzed (content and process of the feedback) using a 21-item feedback scale. Results: Forty-eight audiotaped feedback sessions involving 12 supervisors were analyzed (2 direct and 2 video-based sessions per supervisor). When adjusted for the length of feedback, there were significant differences in terms of content and process between both formats; the number of communication skills and clinical reasoning items addressed were higher in the video-based format (11.29 vs. 7.71, p 00.002 and 3.71 vs. 2.04, p00.010, respectively). Supervisors engaged students more actively during the video-based sessions than during direct feedback sessions (self-assessment: 4.00 vs. 3.17, p 00.007; active problem-solving: 3.92 vs. 3.42, p 00.009). Students made similar observations and tended to consider that the video feedback was more useful for improving some clinical skills. Conclusion: Video-based feedback facilitates discussion of clinical reasoning, communication, and professionalism issues while at the same time actively engaging students. Different time and conceptual frameworks may explain observed differences. The choice of feedback format should depend on the educational goal.
F ormative objective structured clinical examinations (OSCEs) are considered to be useful opportunities for medical students to improve their clinical skills such as history taking, physical examination and communication skills. External feedback plays a crucial role in enhancing appropriate learning, correcting deficiencies, and monitoring students' self-learning (1, 2) since self-assessment is not enough to ensure accurate identification of areas for improvement and to develop effective learning (3, 4) .
Formative feedback can be given to students immediately after the clinical encounter or subsequently at a scheduled time. Immediate feedback after direct observation OSCE stations appears to improve subsequent student performance in a quick and durable way (5) and to enhance students' self-assessment skills (6) . Whereas students' video review of their own performance does not lead to increased self-assessment accuracy (1, 2, 7, 8) , video review with expert feedback appears to be more effective in terms of students' satisfaction and performance and is superior to expert feedback alone (9, 10) .
Medical Education Online ae
In 2013, we conducted a study among preclinical medical students to evaluate how well they perceived the feedback received from their supervisors in two different formative OSCEs: one based on direct observation and the other based on subsequent video review. Students rated the quality of feedback received during the video-based feedback session higher than feedback received during the direct observation (difference of 0.39 on a 1Á5 Likert scale; pB0.001). This difference was independent of the clinical content of the OSCE and the characteristics of the supervisors involved in the feedback session (Junod Perron et al).
The aim of the study was to evaluate differences in the content and process of feedback in direct observation versus video-based OSCE formats.
Methods
Design, setting and participants We conducted the study at the Faculty of Medicine, University of Geneva, Switzerland. The medical school offers a 6-year curriculum divided into three preclinical years (bachelor) and three clinical years (master) to 150 medical students per class. During the second and third preclinical years, medical students practice clinical skills during formative OSCEs in two different formats:
1. A 20-min interaction with a simulated patient followed by a 15-min feedback (direct observation) by a supervisor and 2Á3 min of feedback by the simulated patient. 2. A 20-min videotaped interaction with a simulated patient, followed by immediate feedback by the simulated patient and a delayed 40-min feedback session by the supervisor 1 week later (including observation of the videotaped consultation), after the student has reviewed and analyzed his own performance (video-based feedback).
Data collection
During the 2012Á2013 academic year, all feedback sessions given to second-and third-year medical students during formative OSCEs were audiotaped. For each supervisor who had given both types of feedback, two feedback sessions given in the 'direct observation' format and two feedback sessions given in the 'video-based format' were randomly selected.
Instrument
We adapted a previously developed instrument to assess the effectiveness of training on faculty feedback skills (11) . The instrument, which assessed the way feedback is given, follows the structure of the MAAS-Global-Score, a well-known communication skills coding instrument, including both specific items, five global dimensions and a global rating item (12) . Content validity was insured by an extensive review of the literature on effective feedback (5, 13Á17). Construct validity was previously demonstrated in the ability of the instrument to detect improvements in faculty feedback skills (11) . We added four items related to the content derived from the OSCE checklist used by supervisors and included three additional items specifically evaluating clinical reasoning and communication/professionalism.
Outcome measures
Content of the feedback Content analysis consisted of identifying and quantifying all themes mentioned and/or discussed during the feedback session. Themes were divided into seven categories (Table 1) : global, history taking, physical examination, content of the explanation-end of encounter, communication, elaboration on clinical reasoning, and elaboration on communication and professionalism. 'Elaboration' referred to the number of times the supervisor elaborated in a directive or facilitative way on the importance of collecting elements of the history taking or physical examination in relation to the clinical reasoning process or underlined the importance of communication skills or attitudes for future practice during the feedback session.
Process of the feedback
The process of feedback, focusing on the structure and the content of teaching skills used by the supervisors, was coded by N.J.P. and M.L.S. according to the 14 themes displayed in Table 1 , using a 0Á5 Likert scale (0 being absent and 5 optimal). Interrater reliability, which was calculated on the basis of 10% of the audiotaped feedback sessions, was good (intraclass correlation coefficient 00.89).
In addition, all students who received feedbacks from supervisors involved in both formats were also asked to rate the utility and quality of the feedback immediately after the feedback session. The self-administrated questionnaire consisted of 14 items used in a previous study (Table 2 ) (Junod Perron et al).
The overall project was approved by the research ethics committee of the University Hospitals of Geneva. A complete review was waived by this committee.
Analysis
Sociodemographic data were summarized by percentages, means, and standard deviation (SD). Feedback content data were expressed as the mean number of items addressed per session of feedback. Feedback process data were summarized by mean scores of Likert scale and SD. Comparisons of feedback scores (for both feedback content and process) were made with multivariate analysis of variance including a supervisor effect, and a feedback duration effect categorized in four groups (the quartiles were chosen as cut-off values). Differences in students' perceptions regarding the quality of feedback between both formats were analyzed using the ANOVA test.
All analyses were run on R 2.15.3 (the R Foundation for Statistical Computing), and TIBCO Spotfire S' † 8.1 for Windows (TIBCO Software Inc).
Results
Twelve supervisors were involved in both direct observation and video-based feedback sessions. For each supervisor, two feedback sessions per format were randomly selected and analyzed (n048). Supervisors included seven women (7/12, 58%) and supervisors' mean age was 45 years old (SD 10). Three worked in hospital-based general internal medicine, four in ambulatory general internal medicine, three as educationalists, and one as a hospital specialist. They had on average 18.2 years (SD 9.9) of clinical experience, had been clinical supervisors for an average of 9.4 years (SD 8.7), and were involved as supervisors in the formative OSCE for 4.8 years (SD 5.7).
Mean length of feedback was 26.2 min (SD 7.9) for the video-based sessions and 13.5 min (SD 4.0) for the direct observation sessions (pB0.001). Length of feedback in video-based sessions was measured as the actual time of verbal interaction, excluding video observation time.
During videotaped feedback sessions, supervisors addressed more often communication issues and elaborated more often on clinical reasoning and communication and professionalism issues than during direct observation sessions, independent of the length of feedback (Table 1) .
Supervisors were also more learner centered during video-based feedback sessions (Table 2 ) and scored higher for several elements such as students' self-assessment, student's participation in the problem-solving process, and checking of students' understanding, and transversal dimensions such as feedback structure and the amount of verbal interaction.
The 140 students who received feedback from supervisors involved in both formats perceived that in the video-based feedback, the supervisor made them more active by evaluating their learning needs, and by involving them more actively in the problem-solving. There was also some evidence that the video format was more effective than the direct observation format at improving their physical exam and communication skills (Table 3) .
Discussion
The results show that supervisors gave different feedback both in terms of content and process during video-based or direct observation formats, independent of the duration of feedback. In the video-based format, supervisors are more learner centered, address more communication and professionalism issues, and make more active links between history taking and physical examination and clinical reasoning. Students also perceived that the video format was more learner centered, and there was also some evidence that it was more effective at improving their communication and physical exam skills.
We found no literature about how the format in which formative OSCE takes place influences the way supervisors give feedback. In the field of simulation, the use of videoassisted debriefing is not superior to the use of non-videoassisted debriefing for the acquisition of technical and non-technical skills (18) . However, regarding non-technical skills, as stated in two reviews, no study specifically analyzed the impact of the debriefing structure on learners' perceptions and performance (19, 20) .
Several factors may explain such differences of feedback formats. Direct observation and video-based formats use different frames of time. The first takes place immediately after the observed performance while the second is delayed. During the direct observation format, supervisors have a rather short and rigid time for feedback and teaching and may feel under pressure, preventing them to discuss and match their observations to students' needs. The video-based format provides a longer and quieter time during which the supervisor may have more freedom and flexibility on how to organize time between observation, discussion, and teaching. More importantly, supervisors may be encouraged to rely on different conceptual frameworks of learning according to the type of format. Argyris and Schö n described two ways of learning inside an organization (21): a single-loop learning in which errors are detected and reflection is directed towards an immediate solution (problem-solving); a double-loop learning where errors are detected and reflection results more into questioning and even changing the overall framework than finding the more effective strategy. In the direct observation format, the fact that the supervisor spends more time talking and giving advice suggests a single-loop type of learning/ teaching. Because the video-based format offers the student the opportunity to self-assess and reflect on his or her own performance, the supervisor may be more likely to act as a facilitator and to question students' assumptions and frames of reference in a double-loop approach rather than providing immediate solutions. This results in more time for reflection, exchange, and elaboration of concepts and frames.
The reflective practice framework may also bring additional explanation to our observations (22, 23) . In direct observation feedback, the student self-assessment and reflection 'in action' may be insufficient to provide the supervisor with elaborated materials to discuss. In the video-based feedback session, the students may have had sufficient time and opportunity to reflect on their actions, thus allowing for discussion about more elaborated selfreported materials during the feedback session.
Finally, because the video displays concrete and observable behaviors in a neutral way, it also avoids any source of misunderstanding between the student and the supervisor (9) and may stimulate the sharing of perceptions. This can be especially useful to teach dimensions such as communication and professionalism. Such issues often remain unaddressed during feedback not only because of supervisors' lack of training or frames of reference (24) but also perhaps because of their reluctance and fear of being threatening or intrusive. This is of importance since several studies have shown a decline in empathy among students and residents during undergraduate and graduate medical education (25) . Self-reflection during review of student videos linked to supervisor or peer feedback seems to be an effective and valued way to learn communication and professional attitudes (26, 27) and is more beneficial than traditional feedback on students' communication skills (9) . Video-based stimulated recall has also been shown to be useful to stimulate clinical reasoning or to facilitate development of shared cognition (28, 29) . Thus, it seems that video-based feedback, by stimulating self-assessment, improves both self-awareness and skills (9, 30) , especially if feedback is coupled to explicit performance expectations and benchmarks (8) .
There are several limitations to our study. The sample of supervisors involved and the number of feedback sessions per supervisor analyzed were small. Second, the analysis of the feedback content, focused on counting the elements addressed during feedback, gives only a limited view of what was discussed during the session. Third, we only linked supervisors' feedback to student perceptions of improvement and not to objective outcomes such as skill improvement or performance change. Finally, the fact that the study was conducted in only one medical school may limit the generalizability of our findings.
Implications for practice
Our findings suggest that these two feedback formats may be applied differently according to the goals of the teaching session. For daily clinical supervision in busy clinics, short, immediate feedback following direct observation focusing on 'single-loop' reflection appears to be the most suitable format given time constraints. It is facilitated by the widespread use of the Mini-Clinical Evaluation Exercise (Mini-CEX), a work-based assessment used to evaluate a trainee's clinical performance in real-life settings (31) . Delayed and video-based feedback is more adapted for longer and less frequent sessions addressing issues such as professionalism, communication, and clinical reasoning where prior self-assessment, analysis and discussion of performance, and questioning of frames of reference may both increase students' self-awareness and facilitate pedagogical diagnosis and remediation.
